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What this paper adds
• The risk factors for neck pain alone or shoulder pain alone, and neck and shoulder pain were different.
• Employment and work-related psychosocial factors were not associated with neck pain alone or shoulder pain alone, or neck and shoulder pain.
• Work-related physical factors, mental and physical health and wellbeing, health beliefs, and somatisation tendency were consistently associated with neck and shoulder pain.
• Whereas neck pain alone was more consistently associated with sociodemographic factors and physical health and wellbeing, shoulder pain alone was associated with fear-avoidance beliefs and physical health and wellbeing.
• Strategies to control work-related musculoskeletal disorders of the neck and shoulder should take account of the difference in risk factors for neck or shoulder pain alone, and neck and shoulder pain.
INTRODUCTION
Work-related musculoskeletal disorders (MSD) of the neck and shoulders are common among nursing personnel, and are the second most common MSD after low back pain. [1, 2] They make a major contribution to the cost of work-related illness in developed countries (United States, Europe and Australia) [3] [4] [5] and those with MSD are more likely to leave nursing workforce. [6] The risk factors associated with MSD of the neck and shoulder include individual and workplace factors. Workplace risk factors include physical workload, and organisational and psychosocial factors. [7] [8] [9] However, several reviews have found that the effects of these factors were not consistent and the associations were generally not strong [8] [9] [10] [11] , whereas individual factors such as female gender, mental distress and low physical capacity were more strongly associated. [8, 9] These identified risk factors however do not fully explain the development of MSD of the neck and shoulder. There is preliminary evidence to suggest that somatisation tendency could be a risk factor for MSD. [12, 13] Risk factors of MSD differ between body sites. Early studies of healthcare workers found the risk factors for MSD of the back to be different to those for the neck and shoulder region. [14, 15] Previous studies of the neck and shoulder region have looked at MSD of the shoulder and neck separately [14] [15] [16] [17] [18] or the neck and shoulder as a single unit. [1, 19, 20] Most of these studies did not investigate the risk factors for neck pain alone and shoulder pain alone; as they did not exclude those with neck pain when investigating shoulder pain and vice-versa.
Identifying the risk factors specific to neck pain alone, shoulder pain alone and neck and shoulder pain may help us to improve the prevention of these different conditions and Hoe VCW, Kelsall HL, Urquhart DM, Sim MR. Risk factors for musculoskeletal symptoms of the neck or shoulder alone or neck and shoulder among hospital nurses. Occup Environ Med. 2012;69(3):198-204. Epub 18-10-2011. 6 management of muscular pain in these regions, especially where there is more than one site of pain.
The aim of this study was to investigate the relationship between individual risk factors such as mental health, physical health, health beliefs and somatisation tendency, and workplace risk factors such as physical and psychosocial factors, and reporting of neck pain alone, shoulder pain alone, and neck and shoulder pain among hospital based nurses.
METHODS
This study is the Australian arm of the International Study of Physical, Cultural and Psychosocial Influences on Musculoskeletal Symptoms and Associated Disability (CUPID Study). This is a baseline survey of a cohort which is to be followed over time.
Study population
The study population consisted of all nurses working for a major health care group across three public hospitals in Melbourne, Australia. The hospitals consisted of a tertiary referral and teaching hospital, a hospital providing mainly rehabilitation and aged care services, and a community based hospital.
Recruitment process
All nurses working in the three hospitals at the time of the study were invited to participate in the study (N=3086) and were sent a mailout package which contained a personally addressed invitation letter, an information booklet describing the study, the questionnaire with the consent form and a reply paid envelope. Two weeks after the first mailout a postcard Hoe -10-2011. 7 reminder was sent to all the nurses who had not responded. This was followed with a second mail package two weeks later and a final mail package four weeks after. The nurses had the choice of completing the questionnaire on-line using a study identification and log in code which they could personalise. Participants were eligible to go into the draw for a chance to win one of ten AUD100 vouchers from a major department store. For privacy reasons, the research team had no prior personal information about the nurses and was unable to contact the non-responders directly. Mail packages that were 'returned-to-sender' were considered non-contactable and were not included in the study (N=208).
Assessment of outcome measures
The instrument used in this study included the core international CUPID Study questionnaire, additional questions about ethnicity and several validated instruments. The questionnaire asked about sociodemographic characteristics; occupational variables; work-related physical and psychosocial risk factors; mental and physical health; somatisation tendency and health beliefs. The questions on musculoskeletal symptoms were adapted from the Nordic Questionnaire on musculoskeletal complaints, [21] and were accompanied by anatomical diagrams depicting the specified sites. The participants were asked whether they experienced pain in the neck or shoulder lasting for more than one day during the previous month. [22] Assessment of work-related physical and psychosocial factors Physical demands were measured using a dichotomous scale (No/Yes) for five strenuous tasks during an average working day. Measures of psychosocial risk factors were based on the job control and demand model. [23] The job control measure asked three questions on the participant's choice in deciding how to do the work, what to do at work, and their work from 'all of the time' to 'none of the time') assessing how participants feel and have been during the past month. [24] The score was transformed into a variable ranging between 1 and 100; where a high score indicates better mental health, and a score < 76 (sensitivity 0.76, specificity 0.77) defined a case of the common mental disorders of anxiety and depression.
[26] Physical health and wellbeing was assessed using the Physical Component Summary Scale (SF-12 PCS) of the SF-12v2. The SF-12 PCS and SF-12 MCS scores were calculated using standard scoring algorithms, in which no missing data were allowed. The score ranges from 0-100 where the higher score indicates better physical and mental health. [25] Above average height was defined as reported height ≥ 165.0cm (female)/178.0cm (male) according to the Australian average height. [27] Normal weight was defined as Body Mass Health beliefs were assessed using questions from the Fear-Avoidance Beliefs Questionnaire [28] and a question on work-relatedness of upper-limb pain. Participants were considered to hold fear-avoidance beliefs if they completely agreed that physical activity should be avoided as it might harm the arm and rest was needed for it to get better. [29] Participants who completely agreed that pain in the arm, shoulder or hands is commonly caused by people's work were considered to hold a belief that work is the cause of pain of the upper limb.
Health beliefs and somatisation
Somatisation was measured using the somatisation sub-scale of the Brief Symptoms
Inventory, [30] and was classified according to the number of somatic symptoms (i.e.;
nausea, faintness, dizziness, weakness, numbness in the body, chest pain and breathing difficulties) that were rated as at least moderately distressing. Those who reported ≥ 2 of seven symptoms in the past seven days were defined as having somatisation tendency.
[13]
Statistical Analysis
The outcome measures were participants' reporting of (i) neck pain alone (with no shoulder pain), (ii) shoulder pain alone (with no neck pain) and (iii) neck and shoulder pain, for at least one day in the past month. The outcomes were mutually exclusive and were compared with those who did not report neck and shoulder pain in the past month. The means and standard deviations of normally distributed continuous variables and the median and inter-quartiles ranges of skewed variables are presented. The associations between the demographic, individual, occupational, and work-related physical and psychosocial risk factors, and the odds (odds ratios, OR with 95% confidence intervals (95% CI)) of neck pain in those with no shoulder pain (neck pain alone), shoulder pain in those with no neck pain (shoulder pain alone), and neck and shoulder pain, compared to those with no neck and shoulder pain in the Wald test was used to evaluate whether the differences in the odds ratio in those with neck pain alone, shoulder pain alone, or neck and shoulder pain in the past month were statistically significant.
Factors that were significantly associated (p < 0.05) with at least one of the outcome categories in the multivariate regression models were introduced simultaneously in a single model together with age, gender and pain in other sites. The analysis was conducted using STATA/SE 10 (StataCorp LP, College Station, TX, USA) statistical software. 
RESULTS
A total of 1,119 nurses completed the questionnaires, of whom 1,111 (response rate 38.6%)
were included in the study; eight were excluded as they worked less than four hours per week. Demographic differences between the participants and the total hospital nursing population were small; the participants consisted of a slightly higher proportion of females workers.
The characteristics of the participants are presented in Table 1 . Although the majority of nurses were born in Australia, 51 other countries, mostly Asian or European, were also represented. Over half (55.4%) of the participants reported no neck and shoulder pain, 17.2%
reported neck pain alone, 11.6% reported shoulder pain alone and 15.8% reported both neck and shoulder pain in the past month. More than 80% of those with neck and shoulder pain also had pain in other sites (low back, elbow, hand/wrist, and/or knee pain), whereas only 53% with neck alone and 54% with shoulder pain alone had pain in other sites. *p values were derived from either one-way ANOVA for quantitative data or the χ 2 test for categorical data. † Height was classified as above average (≥165.0 cm (female)/178.0 cm (male)) according to the Australian average height [27] . ‡ Pain in other sites includes low back pain, elbow pain, wrist/hand pain, and/or knee pain.
Hoe Table 2 shows that female gender was associated with neck pain alone and neck and shoulder pain but not with shoulder pain alone and age was associated with neck pain alone and neck and shoulder pain. Divorced or widowed marital status, having at least a post-graduate qualification and above average height were positively associated with neck pain alone but not with shoulder pain alone and neck and shoulder pain. Nurses born in Asia were found to have a decreased odds of neck pain alone as compared to those born in Australia. The odds for shoulder pain alone and neck and shoulder pain were found to be higher among those who were overweight but not those who were obese. Neck pain alone was inversely associated with BMI. Hoe Table 3 shows that employment status, years in current job and number of hours worked per week were not associated with any site of pain. The use of keyboard/typewriter > 4 hours and flexion/extension of elbow > 1hr were associated with neck and shoulder pain but not with either site of pain alone. Low job security, low co-worker/supervisor support in the workplace and high job strain were all associated with neck and shoulder pain. High job strain and low job support were also associated with shoulder pain alone, while none of these factors were associated with neck pain alone. Table 4 shows that poorer mental health caseness as defined by MHI-5 score of <76 was associated with neck and shoulder pain but not with either site of pain alone. Somatisation tendency and work causation beliefs were associated with neck and shoulder pain but not with either site of pain alone. The odds of neck pain alone and neck and shoulder pain were found to decrease with each unit increase in the SF-12 MCS score (better mental health and wellbeing). The odds of shoulder pain alone and neck and shoulder pain decreased with each unit increase in the SF-12 PCS score (better physical health and wellbeing) compared to those with no neck and shoulder pain. .94 OR, odds ratio. All OR are adjusted for age as a continuous variable, gender and pain in the low back, elbow, hand/wrist or knee. * Wald test, p < 0.05, indicates that the OR is statistically different between the three groups. † Somatisation tendency defined as ≥2 symptoms out of 7 that were rated as at least moderately distressing. ‡ Poor mental health (score<76) assessed using MHI-5 scale. § Completely agreed or tended to agree that one should avoid physical activity when in pain, and that rest was needed for recovery. ¶ Completely agreed or tend to agreed that these problems are commonly caused by people's work. Hoe † Somatisation tendency defined as ≥2 symptoms out of 7 that were rated as at least moderately distressing. ‡ Completely agreed or tended to agree that one should avoid physical activity when in pain, and that rest was needed for recovery. § Completely agreed or tend to agreed that these problems are commonly caused by people's work.
In the final multivariate model (Table 5) 
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DISCUSSION
Our study findings show that somatisation tendency, health beliefs, mental and physical health and wellbeing were associated with reported pain in the neck and shoulder. Factors associated with the neck and shoulder pain alone differed, neck pain alone was more consistently associated with demographic factors and body mass index, whereas shoulder pain alone was associated with health beliefs. General physical health and wellbeing was associated with both neck and shoulder pain alone.
Somatisation tendency was an important factor associated with the reporting of recent musculoskeletal pain in region of the neck and shoulder. Somatisation tendency is linked to heightened awareness of somatic symptoms and tendency to attribute such symptoms to physical illness. In this study somatisation was strongly associated with neck and shoulder pain, with the association persisting in the final model. This is consistent with earlier studies which found that somatisation tendency was associated with chronic widespread pain. [13, 29, 31] In an earlier study, Solidaki et al [29] found that health beliefs such as fear-avoidance beliefs and work-causation beliefs were risk factors for wide-spread musculoskeletal pain among nurses, postal clerks and office workers. In our study we found work-causation beliefs to be strongly positively associated with nurses reporting neck and shoulder pain but not with either site of pain alone. Fear-avoidance beliefs were negatively associated with shoulder pain alone, and also negatively associated with neck and shoulder pain, although not statistically significantly. The difference in the findings may be attributable to the Physical load factors were not prominent as risk factors in our study, with associations only found in the neck and shoulder pain. Our finding also that physical load factors were not associated with neck pain alone and shoulder pain alone is consistent with an earlier study by Smith et al [2] which found that physical load factors were not associated with neck pain and shoulder pain. The physical load factors may affect the region of the neck and shoulder together and not the individual sites in isolation. Our finding that BMI in the obese range was inversely associated with neck pain alone is not consistent with previous research into health care workers. [1, 20] This finding is difficult to explain, but may be influenced by the crosssectional design and reflect selection pressures, rather than being a true protective factor.
We found that there was no association between workplace psychosocial factors and pain in any sites in the final model. Several systematic reviews have found that workplace psychosocial factors, for example high job strain and low support, were associated with neck and shoulder pain, although whether these were considered as separate sites was not always clear [8, 9, 11] . However a lack of association, consistent with our findings, was also observed in two studies conducted on health care workers. [1, 20] Psychosocial factors assessed using the job control demand model may have less impact in the healthcare professions.
Our study had several strengths. The questionnaire in this study on musculoskeletal disease, physical and psychosocial factors has been used in earlier studies [22, 29, 32] and included validated instruments to measure other risk factors; e.g. the Brief Symptoms Inventory, [30] Hoe VCW, Kelsall HL, Urquhart DM, Sim MR. Risk factors for musculoskeletal symptoms of the neck or shoulder alone or neck and shoulder among hospital nurses. Occup Environ Med. 2012;69(3):198-204. Epub 18-10-2011.
22
the SF-12V2 [25] and the 5-item Mental Health Inventory scale. [26] The study population comprised all nurses working across three hospitals performing a range of duties. We conducted a comprehensive promotional and recruitment strategy to maximise response including promotional posters, three mail-outs, reminder postcards, support emails from Australian Nursing Federation (Victorian branch) and incentives, and achieved a response rate of 39%.
Our study had some limitations that should be acknowledged. Whilst the response rate of our study was lower than the reported response rate of 58% (nurses, postal and office workers combined) for the New Zealand arm of the CUPID Study, [22] comparison of our study group with the overall nursing study population on summary demographic and employment status data that were available to us suggests that they were similar and that respondent bias may be limited. The response rate in our study was comparable to recent studies conducted in nurses from several European countries. [33, 34] Our paper focused on comparing the association between those without neck and shoulder pain and the three other groups and these comparisons are less likely to be influenced by respondent bias, and the analysis related to reported pain in the month before the survey. Recall bias may have occurred whereby participants with MSD may be more likely to report exposure to risk factors. Definition as having neck and shoulder pain in our study did not necessary imply that pain occurred simultaneously, only that neck and shoulder pain had both been reported in the past month. In addition due to the cross-sectional design of the study the direction of the association for the various factors cannot be established.
Our study found several important differences in risk factors for nurses with neck and shoulder pain compared with pain in either site alone. The only factor that was associated with pain in all the three outcome categories was physical health and wellbeing, with a similar pattern for mental health and wellbeing but for an upper confidence interval of unity for the association with shoulder pain. Somatisation tendency and work-causation beliefs had the strongest association with neck and shoulder pain; mental and physical health and wellbeing, workplace physical load factors, and other demographic factors were also associated. These factors were less consistently associated with neck pain alone or shoulder pain alone. In the management of neck and shoulder pain in the workplace, consideration should be placed not only on workplace risk factors but also on mental health, physical health, health beliefs and on somatisation tendency.
